Study on the interaction between 4-(2-diethylamino-ethylamino)-8-oxo-8H-acenaphtho[1,2-b]pyrrole-9-carbonitrile and DNA by molecular spectra.
The binding geometry of a heterocyclic compound, 4-(2-diethylamino-ethylamino)-8-oxo-8H-acenaphtho[1,2-b]pyrrole-9-carbonitrile (A1) to CT DNA was studied by molecular spectroscopy. Deduced from SYBR Green-DNA melt curve, UV-vis spectroscopy, and fluorescence studies, there were two different interaction mechanisms involved in the whole interaction process depending on the R-value (R, the molar ratio of A1 to CT DNA base pairs). The value R = 0.20 was the turning point. The induced circular dichroism (ICD) spectra of A1 complexed with CT DNA, poly[(G-C)2] and poly[(A-T)2] showed when R < or = 0.20, A1 intercalated into CT DNA and the intercalation orientation of A1 to the dyad axis of DNA double-helix was heterogeneous. When R > 0.20, stacking of A1 on surface helix of DNA occurred driven by the protonation of amidogen group in the N,N-diethyldiamine substitution of A1, which was illustrated by the changes of A1-DNA geometry in different pH solutions. The intrinsic circular dichroism (CD) spectra showed the conformation of DNA converted from the B-form to A-like conformation due to the A1 intercalation.